SAXS was applied to the RNA from bacteriophage MS2. From measurements in a 0.1 M NaC1 solution containing 0"5 mM MgCI2 the molecular weight of the RNA was obtained as 1-09 x 106 and the radius of gyration as 176+ 5 ,~. The largest diameter of the RNA particle was determined as 620 ,~,. Two cross-section factors were derived from the scattering curve. The one at small angles corresponded to a cross-section radius of gyration Re= 84"3 A and to a mass per unit length Me= 1890 A-I. From the second cross-section factor, which was found at larger angles, another Rc of 9.1 A and another Mc of 169 A -~ were derived. The latter value is smaller than the theoretical mass per unit length for a RNA double helix, but it is definitely larger than the value of 91 A -1 found for MS2 RNA in 4-6% formaldehyde solution. It appears to be consistent with a double-helix content of about 70 %. Comparison of the scattering curve for MS2 RNA with theoretical curves for various models led to the conclusion that the native MS2 RNA is a flat particle, perhaps an elliptic cylinder with axes of 618/~ and 312-331 /~, and a height of 55-110 A. Further experiments with the RNA were performed in 4.6% formaldehyde solution at 60°C. At this temperature the RNA obviously behaves like a random coil, because, besides a cross-section radius of gyration of 7 ~ and a mass per unit length of 71 /~,-~, a persistence length of 59/~ could also be found.
